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(54) NON-FRAME EFFECT THREE-DIMENSIONAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the generation 
of a miniature garden effect or a frame effect with no 
inconvenience in the case of use and eliminating physical 
burden by arranging an optical system in front of a 
display screen, expanding display and simultaneously 
generating a virtual image at the back of the display 
screen. 

SOLUTION: As a convergent optical element, a Fresnel 
(R) lens 5 formed similarly to a display screen 2 of a 
display device 1 is installed between the display device 1 
and a viewer 4 to watch this device. By this optical 
system, a virtual image 1 5 watched on the display 
screen 2 of the display device 1 from the viewer 4 is 
prepared while being expanded at the back of the device 
1. Therefore, the viewer 4 watches the virtual image 15 
of a video on the display screen 2 through the optical 
system. In this case, when an angle looking in this virtual 
image 1 5 (a three-dimensional angle occupied by this 
virtual image) is larger than an angle looking in the 
display device 1 without the optical system, the viewer 4 can not watch a frame 3 of the display 
device 1 at a section 14 protruded from the optical system. Further, since there is a distance 
apparently between the virtual image 1 5 and the viewer, the fatigue on eyes caused by no 
coincidence between a parallax angle and the control of lenticular thickness is relaxed. 
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[0 117] r^BR<z>«)»#o>fflfiFSr (b) fcflifcvCK 

[0 118] S^3&s*^ffi(Dtt»S:as»^(c:«t, * 

r> tetrad 

[0119] ^(oyt^m^xv. «»a»feAT*sas 
(nym<Dj&&\ 5^5- jttefts. ^t^« mus 

[0 12 0] «»«rlftAT»5ft&tf, «W#. 3K» 

^KofiaH^auyc#s % ^tr*!, thenar 

l/f=l/a-l 
y = x • b /a 
d = b — a 4- c 
z — y • ( c — a ) 

2 stir 4^: J: *> ft^Sf^-co^t $ $ t 

z = x • b • ( c — 



30 



[0 12 1] -t-/j*>^ 3teWR-*Ffctt 
t-&5 0 (ft*>\ ^^oj^fflOTK^^coeJKrS^S 

[0 12 2] #Hfc:*3VvT\ #3^e>«bfc3t*fti 3ft 

[0 12 3] r*U3\ Sl|itl-tottSf(D*^ 

[0 12 4] hZL*>X\ 3 ^(DJ: 
[0 12 5] fgl^, **ffi<7>#dSJ i x.ft<ftSfc«) > 

#\ lift ^*f H M^^i«^^-S(a 5 @ ^ 

[0 12 7] H4Ht, ««Pt**illfcat*B«r*fci:* 

[0128] *hk*5u^, 1 ote3te^<^j£-e& 

[0 12 9] *H^*5V^Ttt, 5te3fc^f^5^ 

[0130] rco^fi. EJLT^a^J:0»l3:6ix5o 
[0131]^ f U a tt* 

(Si) 

[0 13 2] 



40 [0133] 



[0 13 4] 

/ (b-a + c) 
[0 13 5] 



(5t2) 



(S3) 



(5t4) 



a) /a • (b-a + c) (S5) 



17 



(10) 
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[0 13 6] WT> *i4^tt(^Oli^pL 
[0 13 7] *H(c*5V^-r, WK». %&m*<D (MX 

s D zo-rzt* **»©*Sxt 

B= z • c/ (c — 
x+A 

6, i7C/Tt 0 

[0 14 2] 0 5lt *^*^O^IEfB f ^2 0 cm 
t*^ S!Bt^/TB«fc!)3 0cm, 4 0cm. 5 0 

E3 0cm»©rl4f4, iM^io^^tfW 

[0143] 0 6te x m^<D±% £ Sr^Mft36»& 1 0 
cm (tftb*)4fiitt2 0cm o ) £ Ufci&^t^ $HS 

•So 

[0 14 4] H7f4, tS«i#^3t^ig^SriibT^ffi 
[0 14 5] eJLh©JB»J; 9* EilT^J;5*r^^^ 

So 

[0 14 6] «*.tf«*SB<0*#S«rl 0 cm£ U % 
M*dsa*ffiHSr«*ffiJ: D 5 o c mffiMz&k L^tck 

yt^m^m^m^b io c mmtitiiim^M< 

k. El 5 J: «9 . fflWSfctt, 6^Wltl6 0cm 
BlttfdffiS^ (b/a = 20/1 0=) 2 0 cm(D^ 

[0 14 7] ~C9£^\ ^ffifc*^ £ *LT V ^&±m@L 

&&mz*jft,ztz&i l z&mftyt^*<D±$ $fi. 0 6 

£9 13. 3cmTfc5:^Wo 
[0 14 8] 0 7 «t 9, ^SBO^ctSdSl 0 c 

2l>So 

[0 14 9] £fc. RC<**(B^*:#*«:i Ocmt 
U 5 0 cmC0t#, Jfc^-^S: 

j»Bi9i5cm?)SiCI<i, B5 J:9«J«#j&> 

5)IW±9 5cm<OlB!^ (b/a = 60/l5 
=) 40 c m©*#SO j»I©4**4i:50ASi3^ 

So 



#^>S5SAi:OfPx+A"C*fc>$tt5o 
[0138]^ rofP^B J: 9 fc/h£tt*Ui* #t 

^^^cfck:£;ftTjl^Stf\ *©#-W**.ftv> 

[0 13 9] Z<DmRttX$>bt>1rkSlT<D£ 

So 

[0 14 0] 

) (5fc6) 

[0141] 

(^7) 

[0 15 0] Z.(DU. £**E*ffi»KAft5fcfct£i& 
B*#*^^;fc#£ttB6 ±9 1 4. 7cmt*^ 
*5^^S 0 

[0 15 1] ^SBO*:#S^l 0 cmC^fU 

^SH*. 0 7 £9 1 1 cm^j:5^W 0 

[0152] &2<Dmifo<Dwm) *mm<nftm 

[0 15 3] B8l^ *©SE««rt*«:*r. *0<£> 

(a) tt«*»fia-C*>5„ 

[0154] ^ffi l ©Sttffifc«*Af+#*ai: bTl^ 
I*ffiS:9 0 o lElte^^rSr chtcj:^. ^gfll> 2K 

m^ti^^<Dmm<D^imm^^n{cmm\^x^ 

30 itsri:tcj;!9, il^W^ilft^feS^^Sr ids 

-ets e 

[0155] g/TgfiKl fija^#^®^{i 
ft<Dtj;\,^kib>bm$*JttXtj:<CRT (7*7 
k LT^S 0 

[0 15 6] «*^-Y2X^tt. KOffittfcttB 8 £> 

(b) K5^J:5K«*tR6 l fc»ft*^-6 2^6io 

40 ffi^^^^cV^/^^^oTV>So /:f:l, #H 
^r^{15fe«^t@*f®i~Sffi±iCjg0J^aK (I TO) 

-efcSo 

[0 15 7] Z(DW&. ±5V^StESrMf5 

50 o^?*&xmft<Dftm<D$)®: : kno 



(11) 



19 



[0 15 8] ^(Dfctb. ^m<D (b) C/TtcJ:9^CR 

ccrt uses s n 5 &&<7>Biffl ^ww-ra » bfc** 

[0 15 9] ^LT, r <D%Mfr^tl^ fcfc&<7)®^& 

[0160] j^isffin^-e^, si^h^sk 
aissri 2 0Hz£JUb^-rs^^fc§o 1 

Hlft©«»S*t*Wr|IB«[8. 3 5^ yf>OTT*fe^)^\ 

[0 16 1] te&©RfflC-*tti*^ 
* 5/ * V > 6 (B3fcffi £ PJ C;tf ft <D<B3t £ x. 5 fc (7) 

[0 16 2] JEte, K±o«*SfSat5«3t^y^fc« 

■So 

[0163] -(D^m^te, tf^x-waaten 

[0 16 4] &JiOBKmT?W^^fl%A^«rA^ 

[0 16 5] /jtfo, 7V^H/yX(i, -+tt^tJ:**s 
2 0 cmX 3 0 cmmS^JE^^^iCrnmJ^Ti:^^ 

n^hifcotLHo fc/ct, t^XSrSKi-* 
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[oi6 6] tztd, $L&\z£oxEtijTjjmt*mt-rzit 

[0 16 7] *H(C*3V^-C. fil^XS KCfcV^T^ 

io i£Stf>Mvv^v>3ti 3 ico^^i o liiSfi^fiv*^ 

Jfel 3 2©lfil 0 2«tD UVX^£<, :7l^VHxV 

xs 2^*3v^rr±*oaJi^ W^ftl 3 1CM1 0 1 
«*V^13 2(OljSl0 2«t!!)ii<, dhlx^Xt^U 
*/^yX^ UfcibSbt^** ^ 5 3tltMl 0/$> 

[0168] si±(o^ m*<Df&m, m&&t>&&m?L 

[0 16 9] IllC, Z.frb(DfcmM& 2 0/Tt 0 * 
BteJ3^-C\ (a) li)t^ttt»^^^X5 

(a) tefcV^tt, #3^fe»Lfc*tt 
7 ^/uvyXtct^ct < fttf *>;K g£0!ffl<£> i/yX|: 

[0 17 0] *U<7) (b) v\b^5M5s^-rx-e 

30 wMWLnmtm&ir 5 »»«ii*©Aa«»tts* 

[0 17 1] £JLh<Z>ftk Sft^l/yX^7l/*/H^VX 

[0172] */c. u-^x^*t-rs#aosi+BSit^^) 
[0173] ^(Dtcfr. r*t^ov^-ct>»Wtt«*i- 

[0 17 4] -tixtttfcdK, ^Oi^I^ffl^t, 
JL^cori: < l 2 OH z tri^ *oigffl<oS£fttgffloffi 
50 «S:S5H:^L, fcffljt^^fc^v^ 



21 



(12) 
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[0 17 5] C10>*S», AffcJ:jl5Ai:0><fc«H«tt« 

[oi7 6] m.&*wim-rz>t, jLwt-hir*** 

J:0JW»t*Jfcl&lmfcaK45, rjtfcflsj B©tT>h 
[0 17 7] Jf^iBd^oatWfWffidSraa^*^ 

[0 17 8] -»»^ ftfmttU^^SffNfcMGOH 

ffl) (CffiSi-5 0. 2 5D (t^^T"* — : hs^m 

rOfi^foTiitoSi, D=5 O cmOO. 25DI46 
3 cmH3 8 cmt/iO, 50cm|:tL+-l 3 c 
mffeS, Sfc, D=2m{C^L-C«[Bj^(C+-5 0 c 

[0179] tn^^wmg&zMttrtz&g: 

[0 18 0] fc*5. Jt**^Wi65«**:#S-C*>S*s, 
r*U*08cD ( a ) (^-ri9^ff^T*tt!Pi#i:^ 

[0 18 1] **©«JB#36S|BI^a5r t^-C 

[0182] (13 COHJSCO^) *WR<Dttl<T>%M<n 

im.^m i 2 «r#% ufcas b^-r 5„ 

[0 18 3] *IUSC0^lifc^{dE^^«fCil|-rS 
[0184] ^SBCQ^EKteU 120Hz COji^T- 

[0 18 5] %<o^m<o%mx'WLWi, 

[0 18 6] ico>S B a B v'-rs'^^*!)^fecoMlli- ; eix ; E:* 



5l3t«6 1-Ci*fi*#A, JCfc-t05«#©«MI«:3i 
1 2 OHzT-^S^IUI^-tfrS,, icofc£>, fcBSfflcO® 

So 

[0 1 8 7] £UL<Dt>£T\ nmzM£flBffi2 0 cm<D 
10 7l/^UyX^ffi^tl O^fyf^CRTSrflEfflLT 

[0 18 8] ^*^fiS:fflV^ 120Hzt?fc& 

[oi8 9] r^R. ^ft^m^-r^i:. 9c(ofS2(om 

20 [0 19 0] JEKU 5feo*2 0HJfio»ffii:[R|«^ * 

[0191] (m4(Dmmmm) *&w<ofc<DW&<D 
[0192] *«jji<D»*^3s«w:, s^assi 

30 ^ y T fc ^fm^^^H H 0 ^®Offj^fc^HU^ 

[0 19 3] MMBBM2 0 cm(7)7^;H/yX^ffl^ 

[0 19 4] r<C«*»K^3t^«^SrE»r* 
[0 19 5] *U(^^r, ^Mft«t9fe«tt*^** s 
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(13) 



#HSWl 1-2956 54 
24 



[0 19 6] ^9 5 5f^^<yTOftfo0^l^^*a 

[0197] b3a»bft*&, r^iaim^ 
(jg 5 cnnmmm) ^mmmmn, %&m*<omM 

[0 1 9 8] 01 5K N *5aE(0?gffiOSSBSr^-ro 
[0 19 9] (a) ft ^*T«flUr*fc3eiii 

ft (±T*ft"e*v^) wgotf 5&?)(& 

[0200] ttotiib. mmzvm&mi,'&w&. 

[0201] *r-c, *B<o 7 fc*l"J; 5 fc* ffifflm 

7 (^>^s/^BB^8) <ZXfcfr(D^2/^gB7 1, 7 2 

[0 20 2] (16 CO^JgO^ffi) 3? 

[0 20 3] H 1 6 *SllfiWglllOff»Sr*r o 
[0 2 0 4] (a) KL*3VvC\ 1 «**3g«T»fc 

[0 2 0 5] 5 2ft Tt^^i: LTCO^V^^^L 

[0 2 0 6] (a) {Z^kir^t<. 61*71/^ 

/uu>Xft -tO±T^>aE*MiSd s 4fi<^»^H^S 

[0207] Set::, (b) ft rcQH5t3M£<£>i¥ 

[0 208] r <Dffimj£^&t<D&<D&ft&ftffi 93 t 

[0209] eh 7ft *njs^ug<ojCffl, mmx 



[0 2 10] (a) ft 7I/^;I/UyX5 2« 

[0 2 11] (b) ~Cft »«B^g9|ja* 

0>*B2!W«ft - o*RHK#att**36««>#» 3 ^ 
[0212] 018ft *3aK©»*(Z>*fc9J<z>J6ffl« 

[0 2 13] (a) M^-T «fc 9 

Oil 4 l^H^LTffii!!)f*Jtb*tTV>So 
20 [0 2 14] 7l/^/H/yX5 2 (7)±T<7)§]^f® 

1 7 u- :^Gg L < k <o*£^ft ms^i 

IBft*i^C9 7 iftoT^S, 
[0 2 15] «M«3PAfmffe«:tt«v^2:#^ 

ft ^m<D (b) ct 0\Z.~(O7V'*j\'V'ZsX$:&. 

^ciate»«SrbT«3S<^JR (ft) fcj&SpruB 
30 [0 2 16] Ov^H Sa»*3S«o— ^<^Sb^j* 
[02 17] ft**, rOiSffi^Jft !7-K^nir^-y— 

[0218] *fcmm<Dm&t it, 7^ 

[0 2 19] Hfc, ( c ) *KB^S 
9iaTfilolI, *fttt«:Ho-CfcJ:v\ *H (c) 

[0220] *W)\*^fr(r>^(DmM(omM\z. 
50 JJi«*(D«*KltS:-H*fcU*:i9"UTV^o 



25 



(14) 



2) LT, 9JW», ffiOSSrfcSfflLTl^ 

[0221] ftas, iWftort*rt:*^awi^j:oT*/L 
c p ua*fflffiT?#srr s ae^n^Mis»HMMt^ 

ZAJj-tZ i 5 UT fc J: V \ 

3) S^St^o^fficDffiei^ir^ra^^^s^— 

4) 3ft^^^^H3£«**>ixriA^J:oTf4-t«># 

mmmo^m&frtk tfc^ot *> i sat 

6) *SfflS^-efi, WAtt, ^ h»*r«G»Lfc^ 
Ltv^ 0 

ib*LT*3«9, W&^fc**^S£S>ttS (HO fc^ 
9) 7^M/yX|:|ffeLfc^ CRT^e>0«8SiB[ 
[0 2 2 2] 

«Sr«*t5l^i:ft5fc«), BOfc'V hHfffiltrX 
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[0 2 2 3] !!^<Z>ffill3flSm*Mt-b^aSO**ffi 

[0 2 2 4] W^O/h^v^^ffi-C^S^^ 
[0 2 2 5] ^/c, aLflqK*#Sk©*«ffioHja«ttW 
[0 2 2 6] £fc. V\b#5=f— ^l^fcSftD. 

20 ^ffi*s^ftv^tt*j|ft"r*>5 0 ) 

m(Dihz>\\z.b *>®mtt£z>* mz-<ntz$>^ 

Srttfll X^ltrf^ * !7 — ^ K*3V fcJCffl L 5 S n £ fc ft 
[0 2 2 7] je^Sfc. 7^/H/y^5:ffflt5^ 

[13] iiU'>'Xa!i*S:lJiWi-5fc«)roHT?*)5 0 

[14] &W£ft^m :: ?<oj<z%£, &<o±mm<Dm-m 

40 (Ofc»(0##^-Cfo5„ 

[15] m$£kiikmmb<DVm*'*y*--* tL 

[07] pjc<, ^DB^HttKosTse^mfc*^*^- 
[is] *mw<owi 2 <Dnm<w&m&jMrm-v$>z c 
50 j/^^row^co^-r ? yy^tit-fcs. 
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So 

[112] *mW<Dm 3 <Z)3lffiO^fS£^r0T*& 
[g] 1 3 ] ^P^co^4C7)^O^^^llT^ 

<5o 

[014] ±iB^^?f^(c^^^7fe¥^^^t-e io 
[015] ^mcom 5 (7>sij6©jgffi<owe«*sr* 

[016] *m\<o% 6 co^K^ffica«Eli8«*Sr* 
-t0T*fc£ o 

[017] ±|S® 6 OSaS<D«t8<D*&<Z>j£ffi«-t»*> 

[0i s] ±W6©»owi©*jaji]©«ffi«"e 

£>S 0 20 

[ff*o»B] 
l 

2 («^®> 

3 a«ss«o«*»^<o# 

4 

4 1 

4 2 
5 

5 o mmjt^m^ 

5 1 tfbU-^X 30 



^ 9 




o o 


iji^ iv- v ^* 
IjKtn \s *S S\ 


<^ A 


IHJ \s 


D 




D 1 




c o 
D Z 




( 




f 1 


-fcrBHffl^ rtf Hg£?^ ! ;^b^£?- 






o 
o 




Q 




y l 


nit 


y z 




y o 




Q A 

y 4 




y o 




y o 




y / 




1 u 


Hi £j 


1 U 1 








1 1 




1 3 




13 1 




13 2 




1 4 




14 1 




1 5 




15 1 





[01] [012] 
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[mi 3] 
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u-i to t-^ ad cji <=> — cs5en^»o«dr^ocaj 

yt*m?-*imwimm (cm) 

[06] 




Jt^3^-^*®WEIB (cm) 



[0 7] 

















If 5 






V 

4 \ 


7 





16.00 
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14.00 




12.00 








10.00 


| 






8.00 




6.00 
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4.00 


s 


2.00 




0.00 
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tt^RT-^ffilBiEfll (cm) 
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[118] 
52 



97 



97 * 1 



1 

141 



(b) 




(72)3893* jfujfe 

:«BlWWm*$TWl00e»* t£T 

(.72)mmm ui* sums 



